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ABSTRACT : PROBLEM TO BE SOLVED: To provide an X ray generation apparatus whose operation 
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colliding area without thickening the target. 

SOLUTION: A concentrated temperature rise in the target 9 by an electron collision is 
suppressed because generated heat is dispersed owing to the enlargement of an effective 
electron colliding area of the target 9 which is obtained as a colliding point of an electron 
beam B can be moved on the target 9 by vibrating the target 9. As a result, the 
evaporating of the target 9 can be decreased. Therefore, a life time of the target 9 can be 
increased without thickening the target 9, the operation rate of the X ray generation 
apparatus depending on the exchanging and adjusting of the target 9 can be improved, 
and the continuous X ray generation time becomes longer. 
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^^■^if^mZ-CYlfY^s ^ -tr y - IHMlC®StlHS‘?)^®¥tSiy)3C 

XiSlfg^ft^tS < t I C 3 . 

C 0 0 4 1 1 

51?y« e o TStlifi < C V t 1) II . ■J’ - 7* y K t 1 ICEllslE 

Slt3«it'?tt#‘itl51llPFffl-XJj^tll'r3. 

[ 0 0 4 2 1 

t51t)V> il(lKlC±3V^-7-y h±-M^-Klil±tl^i:’-/^*'f*lVigU^®t3C'2 
IC553. -H . JSSlIC^lV, (Bl-i/iii±«it-?51<. •R)±l±> ■?-7*yl'±®»1<^>^ 



^OJ 


ox cuuT uuoccr n cu<jt. c* i / 


C - ©lit t }ffl 1) TflUJ) f 3 <fc T C"? ^ Z . z: <0 J:J ji 1 Y . If »• 

u#^y«u«maisi!c?itL7^ ift’-A0i^iJlt^-^ryi'fflic3yti 

Tffiiit3S^Qt0)C!§^tlC^ICd:9, ^ -tr y \- o) ± ^ C t) ^ r> 1 C %'i ^ t 

J z: 2 . 

C 0 0 4 3 ] 

^ICli3.f3r, ■5’--:ryt'®IiSt/J\7<'?^3<i)7> ;Jvr^lIl^J^--jryf-vt?'K Jitb 
C 0 0 4 4 ] 

CCICt)?«S?l3:> B . !KB, IXaf^. IX+HZ« IJJkHZ, IX 

[ 0 0 4 5 ] 

t)i. -X -■>• y k -V C - A 1C It 3 t 

7>ilC5/*77*ri^^Z^»^t»:^y4)-)?!7CPtt:V5J3<i:?IC}SS»rtt3C'i:tfr» 

^ L t) ( sliK JS 2 ) . 

[ 0 0 4 6 ] 

9 -'r y h ±iz ft 2 \z' - . natJs<R?^i3t:^, m^o> 

-<9fP«:t}til)*.'>i (-)5^x) . 5/*^r7-l§r#-Eg^l^«:ttili;feU (-)JJx) t3 20 
<fe7lC}R»7tt3C^ICJ:'K 

fiS^lC4i^CVX^7?=3. 'X--ryl-t!|^IC/J\7<7$=7iS 

a lil f f S t /J\ ffHb -? $= 3 . 

[ 0 0 4 7 ] 

t)i. mf t:*-A4it?>t)rnt^tci&bTJi»iir-4f stS'JSPt 3«»*'J 

®f®t«3.Tl)3CV»^ftSl/ll (S85|2 :jS3) . 

[ 0 0 4 8 ] 

(fFffl-Bi) 5' -dr y h o)sg±^i3: > itmi . 

[ZR^mt 2 <0~f . cn4lClftvl>T5'-iry h<?)^lt^$:<5>t!iat*'J^t3C'2ICJ;^Tt4 

[ 0 0 4 9 ] 

t^^r3C>Jt^-?$=3<?)Z^»tUl) (aiiKJM4) , 

[ 0 0 5 0 ] 

^fc-A€tx±4>«'H-?*y«Pt4ii3:, ms±^t«p*yt3cvx^-??=3 
. ^fC-A^l4)''>^S<'2t2^S4)^'li‘?*y®t3C'2?^0. Z Q ^ 

6lCttlg»iflC^it3€flC-/:KQS®Z^tS<5!oTS)g±^tI^S)SlCfiP*yt3C^tfr 
7 ?= 3 . 

[0051] 

tk,. JgaiySPf Stt . 3 C 3 t b 1) (HiKJlS) 40 

o 

[ 0 0 5 2 ] 

Q)SiilXtSi< t3CVlCJ:'K lfC-/^®^«5^1ICtD^oTlH-5iSSd9'?ii>;t3 
■o Ytjfff . ^ - try i- 2 -0 2 . 

[ 0 0 5 3 ] 

s«*f t 7 II 3 c t b u (SjKJSe) . 

[0054] 

(rfS-BS) ^ l> ts 1) (?>7lf C - A ICSI^S t # ^ 3 C ^ U 





or cuu'f 00060 n COOT. 6 - I / 


[ 0 0 5 6 ] 

(^5KJI7) . 

C 0 0 5 6 ] 

. ^^g3pflt)55jg;X'IS^tB.<-r^CVt^79=I. 

[ 0 0 5 7 ] 

[ 0 0 5 8 ] 

t KQ. ^ - Ll5 (^^<0 ^ - ^ y i- (O^tb-^ 
W%'if 2 z: Y ^ 1 <i>'7’ ^ X)i®l^}&Q)^ibtSii®®ICWi*'JU-:>-:>^-'i7*y I'®1 ^Ir1'\ 

[ 0 0 5 9 ] 

/f5'A;?f3:J5HJDin:<fco7l^5)E'7’il'7ll3CVt^»tbl) (^5 ^:jI9) . 

[ 0 0 6 0 ] 

> )fll^li«t)f7:^|SllCliatDI-??= 307 7X^7 hit 

0B.l)'f7A;?t-'l$fi5lC^^55i:7^3. 7X'\7hJt0il,l)-<7A^t3:. xQ^mmoM 20 

7 :?5 1^ 07 u < ^ X 0^S«0 )? 7 isi ic>? b T Stt ®7 ^ 3 . t;fe. x0^lS^50 

[ 0 0 6 1 ] 

7-7y 7A^tlXTl)3C^t^ 

» t U 1) (® iKJl 1 0 ) . 

[ 0 0 6 2 ] 

±-r3C>;»f7?=3. b;fet^^T« X^Smj?K^«J^ft'208iSlt^ 

/J\Ct3C'2t^7?=,^^^ft)CK71S^'2iSi<t3eVt^7?=3. 30 

[ 0 0 6 3 ] 

7-7yh0)?rtt, m^i:'-/^0X^;i^=1^-n:®b^^^07-7yhC>itt3 
ilA?§8l02^S^J».T7^3C^t^»^bl) (^>KJS1 1) . 

[0064] 

7-7y^'0B^^&^tlUi:7)?u7-7y^'^^^5V«307^ :i1&PR0 
^-trvhMtYtlZYlif-^^l. ^0»f7tt« 1^07-7yh^0JIA^r02^ 

PAT H> 9)1. C0J:T«)?riCt3CVICJ:'>i. ^H^5X)i!l'ftiRtl€l!RlCt3C'2t^7 
?=. 5fi^^<X)®t?yfflt3CVt^^^7;^3. i&iR7a^tll»XKIt^'Jffit3 

C »ii7 ^ 3 . 

[ 0 0 6 5 ] 

l^t’-Z^ICJ:3 7-7yt'^0t1^t^'feU«^ICtt. JStbl'J®¥St3:7-7yl' 
t1iit>71trc-$0^<![tt4X3J:7ICb7tJ:U 2) . 

[ 0 0 6 6 ] 

(fFffl € ^b’-2AlCJ;37-7y ^ 

IXB>X±07-7yK^t&2^fi^3«^« «iD|iJii?Stt7-7y 
&1S>:^±0?g6i«it?f'flt (^ib) rttl&±7tt3J;?ICt3, bfet^oT« 

-7y I'±0^^i:‘-Afi755 5^xtffb <7^=307. 0$^7-7y 
^7^5s 3 iiLlic^ibr It 3 c >; t'f7 ?= , □ x 3 . ^0J^. =&€lic 

39ll7JElbt1^4bT?yl)7t<feUb1it4btS< 7tJ:ll. 

[ 0 0 6 7 ] 


50 



lu; 


or cvKJt ouoco n cuut. l- i t 


[ 5! BB 0 ^ Sg <5 ] 

i!^T> mmt ~z x: <i>%m(i> -nmm-^^mt j . 

h'). 0 2 ttXJiS5!illS0ffillIi«JJi't/tvt7’n y 0-?i^ ■>) . 03tt^-'^^yK±IC3r 
C - . 04ttl^C-A0«r55ii'2KXb;fe*M^0 

■?$)!. 

[ 0 0 6 8 ] 

WifeUTDi. 3 0^^SE 2 0>&^iMiJlCttXiSltf!^ t 2 S5«'t^^ 'K ^0$feJS 

®*:r 5 u > 7*0^JiSai«-? t i?) I . JfeJSfliW 5 1 ommi-XT 0 io 

lD7t^U« 1»?lD7raiC^lUTl{'>)tirit^tl 

Till. -2 --5^ y K 9 tt 5^ > r X X > ^ C 0 r-T* > ^ y 0 ^ t T 'J < 1 ^ b' 

Till. 3tt^J!ia3W5C^5/*±d;)^ti;fel>:'>»1itita3Wl l C J: ^ tW 7 x 

mn 1 ^x.0 'j y 7 ] 5v^tcSSJif±0^iijt^feUT 

i)J. 1 3fi^ 7 4 ^ #0 Xi®t t I a T II 3 . S 

3(3:« ^Slfo. 5mm>J[±icu 

Till. 

[ 0 0 6 9 ] 

^iai!x^ttii3;« m^uznf^^WLmtn.x,m^c- LB 5 yx%m 20 

®<ifj£~?iR^rft.T^-'2*y K 9lCStjlTtlI, C’ - L-» W.M 7 tUl ^ - 7 y h 9*1 
m3:Xa*frfl4L. 3tSMbT. lStX^l2l>:UTJSl^T*l 

1 . ^^U>X3fe^^tffllll0?, 1^0iR^'ffi;ltC-A«l±T$^bT-ttT5'-i7*y 

U^t^oTXiSmj^sT^Xt^^bT-ttlCVe^^ 
T3I)I. ■2--i^y|'ii±ICiR^,^*^<lJ:?CU>Xtmb;fe.^lC. y y X 

t Z 1/J\0 XJSm^ V X . U > X0^li^«5)c'IC t J: I 8 E M Y 0 1 ^ 
3t^^t^XI3rll^iR3R4il3:nnn^--2*-t^^g'?J)I. t k. . ^^St0^~?t 1 0~1 
ooiunnss0^^iRm^i*^^f^ai0T> nm^w^i/yx<^^ ii«5)? e t x mi 3 . 
T4C, ^ ffl g ft) C J; 0 « t ^ ^ il ^ . 

[ 0 0 7 0 ] 30 

^<Sa1tr5lC^9ltIl□70F<3i§lCEl5T^lfe^i^!l^i^#S52 3lCJ:oT 
. ±I50<^JH$1 1t1S!SrttlC>;T^-'iryK9t}i!l)T-ttii*L3J;7lC«oTllI 
. c0MS)tt> €^c-/^§F.ti4=-?^oTti^i:'-*.B0iji^*icai)fe7X)®m,*t*$ 
S?U«IU:7C. ^ - 7 y h 9 0ii:^l5CJg»ltlJ:7lCJ:7C5Jr>Tll3. 

[ 0 0 7 1 ] 

c0fg^cftfit?isfiHit4?siTffl^tzjii!itir^fl52 3tt, jMSiS'jap^gcffl^tiE 
20«lbll'Jii®2 5lCJ;'K JSa0Ji+iAf>li!!iSl#*fr»jaPTa^. 

SlSfg^SS 2 7 C.J: ^ Tft'jaPTtll . C tl >4 0 JR» ht ■§■ 8P 2 3 
C#SlSfl4S27tt, :?r^U--2lCi;0#;b^ti;fe*imicST<afft477SijapfiP29 
ICJ:oTEeft)IC*U®TilI. 40 

[ 0 0 7 2 ] 

S»ilt-§-®23tt. 0'JXI3:> 03C/tvt<fc?IC, ■2-’lryf'9C3iritIl^C-iUB0* 
04lC/TvtJ;?C« 

i0*f»ttii. c 0 j; p cs'j® 1 1 c V c j: 0 , c - A II 0#m t w*y-? 3 

. J:0»tb<tt« <i>5J<VtJi'H*^l^C-Zx41Ba,02^(2BoL)JiL±V5ilJ:? 
ICt?. C0:*^ICtt. lSa<^IC?iril?l'3-C-2AB0l^*lf55<55oT^^C-A«l^ 
i0as±^tjg-c«ps'jr2 0c»)iTi^7. 

[ 0 0 7 3 ] 

»!IC. ±32Ufe«£3R^5'JlC^^ltlF□^!i^. 1~4*lfC0llli6#JlCJ:';®;^TnKllTtl^CV 50 



J 


or 4.UUi“ ULfOCO A CUUf. C- I / 


ctitt, =f- 0) nm mtf ^ X ^ n 

?=4i55i)Qic. t Ttt > I 

(Dl5tf! tl Z > t:fe. 

[ 0 0 7 4 ] 

^1 ©AlV~'A4T<5<fc?IC^^kl‘-/Affi^€S*»f1 um4)^^<?)e5cllg^ut^Sb 
TU<. 10 

ffiStt>7i(o. 5), 2=0. -15. ^%mo>m^o>-mYii 

, 5um<9Jitbffi'li7^-^yf'9tJSll)7-tt;fe^^. 

. (71 (0. 5) 2 + 1X5) = 5. 79 [um2] Y ^Z . L iLlfi 

5. 7 9/ 0. 7 9 = 7. 3 (n):tS')«Rff^lC^J&U:fe®<lStt2. 7amV^5l.J:o 

(2) iz)€j:')K&riiz^y7XTyo)m%mt)f'M'}^i. ^ -7 v h 

j z: z . rjgfb^-^T-yi'j ic/tvU - eScSS^uico 

DTJ-KTlC^BflUTl) < . 

[ 0 0 7 5 ] 

l^^5^#A1▼l^. Y '( 9 n 7 t - 1) Z XB.^ <Z> <0 h ^ , C<?)A1 

▼ 4)^6. 9 - 7" V h <D ^ 7X1 0 

2 '' 1 1i. Hl<?)fS®?l3;1 0 0%ICK§7tl 

[ 0 0 7 6 ] 

• Fo1fil5fe24)e5[8 rx)KI^®t^±J^')« 

ai^^ftA2Tf3:A1T^')<J>OSi^®ICUfe^J7>^*tO. 3 2Wt^‘i0. 35WIC 

C4)A2T4>Ji‘&. ■i7*yK<?)^.^&7^^IC 

Jtx. 5X1 02 ’ tt^lCK87^l^ aU!R<i)^t!r'2a^^Jtl:3. H 

l4)ft®?l3:7 8%J^‘^10 0%ICK#7ll. 7 ^ ^ C >: C 2 ^ ^ ^ t ^ IIC 30 

3. a$:^5'-'7'yt''?4)AlTlC<‘5^. XlS^SlS)D9%C<):Zl^?IX})^iS)D9%t 
7 4) t ^ 5S7 ?= 1 4)~? « 9 ?= ? <1; ? IC^S 2 . 

[ 0 0 7 7 ] 

tl^fb#A3TI3:« AlTlC<‘i'^2. 7fSiaV‘S^®ICUfe:*^4)^J7^2. 0$^5' 
-7*y !'■?«: 7f;fgBacJ;3#^&tt1 8 9^^n:X?=<e$( 
SrtlTlII. E^S:^-'j7*yf'4)A1T4)«^lCJt-?.. 8 9ft^/l42t^ 

= 1. 3‘fe^ XlS^gJ>fO. 8 6W/0. 3 2W=2. 7lSlClSl±bT39'), 

2 . 7 ISIS] ± t 1 . 

[ 0 0 7 8 ] 

IU^^ttA4Ttt. A1 TI7< »i^3. 1 Z i 0 ^ ^ ^ 40 

— ^7*y ^^0HlC<fc?^^tt7 ^7"y h <0 

A 1 T4)«^ICJt-l, 3 . 1igl^±t3. 

[ 0 0 7 9 ] 

Il 1^^14A 1 ▼~A4T4)K#s)i00tts I 7 9 - 7 v Kt 5 umfllS)7tt 

;?)•:> ;fe. b b « A 3 T V A 4 7 IC^b ‘i a I t b 

a5JU. 7Z!7. 1 0um«S»7 

1+fe^^4)^ftl®*t^l4’ClS!!IL'?4‘vb^JEt3. C4);»^^ :t1^^#A4V7^oT 
t> ffi5^ffl5'S®=221 7K. #^=8238li^^>:KS7n. 

z:Yt)(t)nZ. ot'). ^f60Hic<fcai3r« 31SJ-!(±4)X«iaS>:l^^fel3:®Sic^StI 
:: Y»7^ . f^mn^tx^tz±^rz^i7'^M^^z> 


50 



^ \C) 


or coKJt kjuoc'o a cuu-r. c- i / 


[ 0 0 8 0 ] 

• R9 E A 3 <5 ex # r ^ /Jv A 7 t Bf < ^ 55 1 ) I 

^1 A5Ttt. 

a to. 1 atmtU;fe;*^C{)K§tfr/Tv7aTl)l. ^ - tr y K7ttl / I 09 t^^ 

hi 0. 0 3 2WlCTitfelS^®X®7^^^It<i?Ut^55ZAo;fe. A5T<?)cfc7lC0. 
24Wtlftaicm^^t±ir2t^^&:t)^55;tAo;fe, Ut^U. ^fg00ICJ;tll3:« 9 

i^^tJ?)'>l«lqI^glC6[S7tlZ. ^ -tr y h (0 A ^ W ^ 4 2if^lCJt 

e 2 0 % t « 1) . XH^S t A 1 ▼© 7 5 % t JP) I . 10 

[ 0 0 8 1 ] 

A5V<9eXII'?l3:^)tii!'-6Tt^J:?ICMU^ai^^tUtl55ii. A1 

Ttl^b^g (m;tiO. 3 2W) -?1 0um«fi)7-tt;fe^^c?)^®iig*t^ 1 
/tvU^iStZ. «1SJJ=1 34li^^t^»tft. o 

t ') . ^fg0BlC^tLf3r> ^b~? t Bg < 55 55 l) C t I . U ;fe o T , 

^t-STr-ttriC, d:O^i0B5filMt^fi^lCtlC55y> «l8«B^bUTl)I¥^^^ltlir£ 

[ 0 0 8 2 ] 

• Fo1»5^. 4 4)S# im.'^.ff^tt0?f^btfrffl»i1/Jv55<i)-?> IC55 I J 

«t5R. Y '( 9 Q7 i -ioxxWi^-d>tSi. eo 

-/^m.‘^s'lltltii!jIt>ClSgt55^^^-?55Ut-^(i)'K^t^mtl55l)Ct}t:^^9« 
)'iSU55ittliy55^55tl(^fit>^o:fe. U»U« Pa1E^1<i)S#7t^-?,;fe^1A1V4) 
^®tJtsetni3rc4)fniEx/f:*;'icax#7tiTii2ctt»‘t)^^i. ^ y 

ts&l 4 2it^cib''?.. ^f600ICJ;3^^&tt4. 7X1 0^ 

t^^55ttl. 1 0;&i^l^fflU7et--5^y|'4)^f!)?l3c2X1 0" ’ ’ amU 

»55<«i^€l amlC?lfUT^^fc<Fo^ElC55‘i55l)4)-?^ •t 

1C 55 1 . 

[ 0 0 8 3 ] 

:*:*iK:eS!:#7tiictt^i tt;t\icSi09bTtfe. so 

t'\Y. 03<9J;?55liiiSfl5)55l^ii7i^ItU;fe. C - LB O 

UTtt, 05~8<5>J;?55t07^oTt^U (^5KJS2) . 

[ 0 0 8 4 ] 

0 5 «: > «'JII 15 Et • P3ffittt M t 7 J: T ICli&7 It I ^J7iP) 3 . 06tt. 05 
<9«f)c'tttP3a<i):^|S]t3®lca5)E'U;fet<i)73f)7« ME ^ ^ t I J: J rcM 

9)YitJ mi^h I , 

[ 0 0 8 5 ] 

07I3:« t-'t^yK9lC?yilT, R5IL»iitt1ffl<J;?IC^tfft1 ItHa^ttl^y^if)! 

. C0M-&, mxts:. 'J>7’«:«i)jiSiSt--$'ICJ;oT^^^$:i 1 tlal$c&i®iefi)UT. 

- ep7/t\ r J: 7 ICP3a«:iC®» t 1 ? J: ^ C«S)c' b T t J: 1 ) . t)z,. B^iB. 40 

[ 0 0 8 6 ] 

Xt7»fn6am<i)^J'7^1. 08'tCj^vi®'?ytvtJ:TIC< ■tifr4lll55lt/iiitl<J: 
ytc. 2E*^i?iiciiS)r tt, m$it^i^ic±T^iS!icii55 3 4157$* 1 1 1 j: 

TiCbTUl. CC7, t 6 am t U . 

4is=lam7a^?tt?t. 0355t‘0lJ®iA^ilcit-i;fe.ll«tt64SiC55'J. ^(1) 

J;V t-try hl<i)MS±^tt1 / re t55 7, tttt##tSI3:tCt*^7t^?'J7 
9)1 . t •$’-t7*yf'ltlR55<^0)IC^'?Ct»f7tlJ:7lC55I.3ilCl)/Ll35« 
5/J\4)5'-tryF-ESlC7tI<97#JI4$1 1 t5/JvPt<i)ir7t^5'. M9)t 50 



K\OJ 


Of CKjyjt uvocv n cuut. c. i / 


S)i, ^0%. y7T'rfcm9}7ifztJ:i\, 

[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

sij^jS 3 ic.fci«it)»j^ 8 P 2 «i?^$c®OT*yapa52 ? icj^oTiS^raii^f 

- LB 0 m^ms Cum] , tmjl-8v CV] . tiaSOL [A] ICEv07JiS)}S+iV 
w [urn] [Hz] tfijicftyapti. 

0 )U ® t iJ $ t T > sy IP I T t cfe t) . 

[ 0 0 8 9 ] 10 

s 0 L>: b T ffluftiarj; u^« 'J' -dr y K 9 iclSffiiS b ;fe 

lau^gg »^ 0 -(s-^tSoLVbTSyiPt?<i;?ICbTtJ:ll. 

[ 0 0 9 0 ] 

ftij IP Y b T tt < 1 ^ b* - A ffi ^ liT j£ Q 1) IS iS U I5 y , i: ^ S yjv ri) 15 y > W 
?= 11 15y t JliDT- It I J; ? IT t I . 

[0091] 

si5KJl4<i)^J'i:bT. r^lljJgiiJ ;^itt*yiPt^:»^f5J^P.T<i) (5) QPHlrt 

b t) . 

[ 0 0 9 2] 

Vw = a- (Sv-S 0 L)/S (5) 20 

[ 0 0 9 3 ] 

5--1 5 SJStlf» t b 1) . b b . ■e^l5[att^-'5^y 
[ 0 0 9 4 ] 

bt^b 5 Jt^H« BXts: ^ ^^D^a = 5^ ^:t)lW. ®^4ls = 
w=i um>:5^^Tb^i)« ^icl^f-ABt^®^bTi) 
if)l.^C-?>Ctlt(51i8t?^4;)IC. (4)^ci)i+ft<SlC 
$ t 1 t b 11 , 

[ 0 0 9 5 ] 

iil!i}g'l®Vw = iS • s>: 

^ ~i o 

[ 0 0 9 6 ] 

0BY [. 1 . ;^ittsy|pr^«^t3: 

» t b 11 . 

[ 0 0 9 7 ] 

5®if^lC3yit3lsaai5ttj^b;fe^-&« ^Si^goo [urn/ 

7, JSSjlC5;2^t()3i®a)=2 -Vw-Vf 

[ 0 0 9 8 ] 

Vf = (o/ (2 • Vw) =00 • S / (2 • a • 8 v • 8 a.) 

[ 0 0 9 9 ] 

^SiS®coVb7l3:> -l5yZl3^^ ^^<li^® 4 )^iJ®St^ 2 m/seoV^!IJ:'?tfEliKlX 
<i)»eiC5aSt:^2 5 0 0t;!^TV«0«^#7J)3Vll7^«T'-'?t:^iP)I. 
lCtIV^ ?libiI)Soo=2Xl 0® ium/sec^ttiiyt^7i?)Itif^ 

[01 00] 

cc 7 « FoyE 5 i?v 67 ii^^iaicisffi 5 ^V 4 )X$=^iiiiit?iSbT?v<. 5o 


5 u m 4> ^ tt > iSSiffi'li V 
3a5^tff??=Tbt7C>:t)lf 


r 7 . c c -? « > 1 7 


« ;!/LT4) (6) 5S;iCl£74)t^ 


sec] ^ Mt 1 
Cum/sec] VjHIPv7?= 

11 . 40 

( 6 ) 



V. \^J 


or cvj\j*t uuocu n coot, c- » / 


1 . -0 (OiSi^ . 4mrin. (SS=2 

. 1 f / c rr\^ ) -?-Mt ■» 0 . 5mmVU;fel7f3:0. ‘i- 1 f t h 1 . ^ tuom . 

ffiSiJi'Htti Oam@Sti?)tU3:3£:S'^i5<5'? 

. 1£i)7f=7t1X1mm;XTlC7^$=Ic U4)7?=7'?<9l7tt, k. ■:> X 0 . 0 

0 1 ^ -tr y i^nmo)m 

b 1). 

C 0 1 0 1 ] 10 
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C 0 1 0 3 ] 

7 7 f i:l - 9 Y 17(0 

30 

C 0 1 0 4] 
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A>ft;i. 73 3tt®«:-?. ®(Vlifi-1«?«3 10)±T-:&Fffie3ll57tLTl)3. ^ tl K Q> ^ 
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e 

[01 1 3 ] 
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Defects in the images include but are not limited to the items checked; 

□ BLACK BORDERS 


□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
SHADED TEXT OR DRAWING 
OCCURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

.xQ' COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 


□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 


IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





